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gestation	 and	 early	 lactation.	Various	 factors	 influ-
ence	a	metabolic	profile	in	animals.	Reliable	indica-
tors	of	metabolic	profile	and	health	status	of	dairy	
cows	 in	 peripartum	period	 are	 haematological	 and	
biochemical	 parameters.	 A	 transitional	 period	 in	
dairy	 cows	 is	 followed	 by	 physiological,	metabolic	
and	 nutritional	 changes.	 The	 way	 in	 which	 these	
changes	happen	and	develop	have	a	great	influence	
on	 lactation	 performance,	 subclinical	 and	 clinical	
postpartum	 ailments	 and	 reproduction	 disorders,	
thus	 significantly	 affecting	 profitability	 (Block,	
2010).	Various	metabolic	and	hormonal	changes	that	
Summary
	 The objective of	this	research was	to	determine	the	changes	in	the	number	of	cells	of	white	
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fied	fatty	acids	(NEFA),	activity	of	enzymes	of	aspartat	aminotransferase	(AST),	alanin	aminotrans-
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reserves,	 primarily	 fats	 from	body	deposits.	Mobi-
lisation	of	fats	starts	in	the	last	week	of	pregnancy,	
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and	 reaches	maximum	 in	 the	 first	weeks	 of	 lacta-




In	 this	 period	dairy	 cows	 are	 in	 the	 state	 of	 nega-
tive	energy	balance	(Baird,	1982).	In	the	period	of	
high	milk	production	the	intensive	lipid	mobilisation	
is	 essential,	 but	 if	 it	 is	 excessive	 or	 if	 homeostatic	
control	fails,	the	development	of	metabolic	diseases	
-	ketosis,	milk	fever,	dislocation	of	abomasus,	fatty	
liver	 and	 other	 (Goff	 and	 Horst,	 1997)	 is	 per-
ceived.		
	 The	analysis	of	certain	blood	parameters,	during	
peripartum	 period	 indicates	 a	 physiological,	 nutri-
tive,	metabolic	and	clinical	state	in	animals	(Găvan	




er	 at	 parturition	 than	 before	 and	 after	 this	 period	
(Klinkon	and	Zadnik,	1999;	Meglia	et	al.,	2001).	
Parturition	 is	 followed	by	 the	 increase	of	 corticos-
teroids	which	induce	neutrophilia	by	the	increased	
departure	 of	 neutrophiles	 from	 the	 bone	 marrow	








	 The	 concentration	 of	 glucose	 in	 dairy	 cows	 is	





negative	 energy	 balance	 the	 intensive	 lypomobili-








peak	 is	 repeated	again	at	calving.	A	good	 indicator	
of	energy	status	in	dairy	cows	is	a	concentration	of	










and	 alanin	 aminotransferase	 (ALT)	 represent	 the	
basis	 in	 the	metabolism	 of	 aminoacids	 and	 carbo-
hydrates.	 They	 are	 most	 present	 in	 liver,	 thus	 by	










	 These	 parameters	 above	mentioned	make	 the	











	 The	trial	was carried out on	17	clinically	healthy	
cows	of	Holstein-Friesian	breed	in	3rd	 lactation,	on	
one	 cattle	 farm	 in	 Serbia.	 The	 animals	 were	 fed	
complete	 fodder	 mixtures	 ad libidum.	 The	 blood	
samples	were	taken	from	v.	jugularis	into	test	tubes	
VF-054	 SDK	 (with	 anticoagulant	 EDTA)	 15	 days	
prepartum,	on	the	day	of	parturition	and	on	d	15,	
30	and	45	postpartum.	The	values	of	haematological	
parameters	 -	 total	 leukocytes	count,	count	of	neu-
trophiles,	lymphocytes,	monocytes,	eosinophils	and	
basophils	 was	 determined	 by	 means	 of	 automatic	
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haematological	 analyser	 Arcus	 Diatron®,	 Gmbh	






biochemical	 analyser	 Prochem	 V,	 Drew	 Scientific,	
USA.		
	 Statistical	 analysis	was	carried	out	by	descrip-
tive	 statistic	 and	 Levene’s	 test,	 and	 depending	 on	
the	nature	of	the	data	for	further	analysis	parametric	
or	nonparametric	tests	were	used.	Total	leukocytes	
count,	 count	 of	 neutrophiles,	 lymphocytes,	mono-
cytes,	eosinophils	and	basophils,	and	for	glucose	and	























ferences	were	 not	 established.	Mean	 values	 in	 the	









(0.80×109/L).	 The	 eosinophiles	 count	 in	 studied	
periods	 ranged	 from	 0.69×109/L	 on	 the	 fifteenth	
day	prepartum	to	0.39×109/L	on	the	forty-fifth	day	
of	lactation.	On	the	day	of	parturition	the	basophiles	
count	 was	 the	 highest	 (0.13×109/L),	 henceforth	
having	the	tendency	of	constant	fall,	so	that	on	the	d	
45	of	lactation	a	confirmed	count	was	0.03×109/L.	
	 The	 changes	 in	 the	 cell	 count	 of	white	 blood	
line	 were	 established	 in	 the	 period	 around	 partu-
rition,	 and	 the	 results	 obtained	 in	 this	 study	were	




















15	prepartum 7.16±1.87a 2.59±0.70a 2.92±0.48a 0.89±0.34a 0.69±0.17a 0.07±0.01a
day	of	parturation 9.26±3.04ab 4.84±1.39b 2.41±0.59b 1.38±0.33b 0.51±0.12b 0.13±0.02b
15	postpartum 8.58±1.99b 4.04±1.40bc 2.84±0.76a 1.04±0.32a 0.61±0.19ab 0.05±0.02c
30	postpartum 7.52±1.52abc 3.41±1.21c 2.61±0.78ab 0.85±0.20ab 0.61±0.18ab 0.04±0.01d
45	postpartum 7.14±2.25ac 3.03±1.01ad 2.89±0.81ab 0.80±0.25a 0.39±0.11c 0.03±0.01d
1	Mean	values	±	standard	deviation	are	showed	in	the	columns
a,	b,	c,	d	-	Values	within	the	same	column	not	sharing	a	common	letter	were	significantly	different	(P<0.05)
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is	 the	 result	 of	 significant	 increase	 of	 neutrophiles	
(Piccinini	 et	 al.,	 2004)	 and	 monocytes	 counts.	
However,	lymphocytes	count	decreased	in	the	same	
period.	Alon	et	al.	(1995)	report	it	is	possible	that	
because	 lymphocytes	migrate	 into	different	 tissues	





departure	 of	 neutrophiles	 from	 a	 bone	marrow	 or	






that	 the	 highest	 neutrophiles	 count	 in	 dairy	 cows	











fect	 on	 phagocytosis	 and	 inflammatory	 processes.	
Nazifi	et	al.	(2008)	established	the	highest	leuko-
cytes	 count	 in	 d	 50-60	 prepartum	 (6.45×109/L),	
and	 lowest	 in	 d	 25-30	 postpartum	 (5.3×109/L).	
This	finding	does	not	comply	with	results	in	this	re-
search.	Jain	(1986)	points	to	the	effect	of	stress	on	




et	 al.	 (2009)	 report	 that	 in	 the	 blood	 samples	 of	
dairy	cows	a	week	before	and	a	week	after	parturi-
tion	significant	differences	 in	the	 leukocytes	count	














time	 intervals,	 except	 in	 the	 relation	 to	 the	 con-
centration	 of	 glucose	 recorded	 15	 days	 prepartum	
(P<0.05).	The	concentration	of	non-esterified	fatty	
acids	 (NEFA)	 was	 the	 lowest	 15	 days	 prepartum	
(0.11	mmol/L)	and	this	value	is	significantly	lower	






	 The	 concentration	of	 glucose	decreases	 in	 the	
first	and	second	week	of	lactation.	A	temporary	fall	
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tose,	and	decreased	gluconeogenesis	(Doepel	et	al.,	
2002),	what	conforms	to	this	study.	During	peripar-
tum	 period,	 hormonal	 changes	 primarily	 regulate	
parturition,	initiate	lactation	and	adapt	metabolism	
(Adewuyiet	et	al.,	2005).	These	changes	provoke	




	 A	 period	 of	 early	 lactation	 is	 followed	 by	 a	
negative	 energy	 balance	 which	 is	 a	 consequence	
of	 insufficient	 food	 intake	and	 increased	needs	 for	
milk	production.	The	organism	has	a	capacity	to	de-
crease	existing	energy	misbalance	by	the	process	of	




mechanisms	 depress	mostly	 from	3	weeks	 prepar-
tum	to	3	weeks	postpartum.	Similarly	to	this	study,	
Blum	 et	 al.	 (1983)	 report	 that	 the	 concentration	
of	 NEFA	 increases	 significantly	 postpartum	 and	
Figure	1.	Activity	of	aspartat	aminotransferase	(AST)	in	Holstein-Friesian	breed	dairy	cows	in	peripartum	
period	and	early	lactation
Figure	 2.	Activity	 of	 alanin	 aminotransferase	 (ALT)	 and	 gamma	 glutamyltranferase	 (GGT)	 in	Holstein-
Friesian	breed	dairy	cows	in	peripartum	period	and	early	lactation 
156 M. JOKSIMOVIĆ et al.: Biochemical parameters of dairy cows, Mljekarstvo 62 (2), 151-158 (2012)












ance	with	 this	 research.	Activity	 of	 enzymes	AST,	
ALT	and	GGT	are	shown	in	Figure	1	and	Figure	2.	
	 Confirmed	 activities	 of	 AST,	 ALT	 and	 GGT	
did	not	differ	significantly	 in	studied	time	intervals.	




	 The	 activity	 of	 enzymes	AST,	ALT	 and	GGT	
was	approximately	the	same	 in	studied	time	 inter-
vals	and	was	within	physiological	limits.	Confirmed	
values	 for	AST	 are	 in	 accordance	with	 the	 results	
reported	by	Samardžija	et	al.	(2005),	who	report-
ed	 that	 in	 cows	with	milk	 yield	 higher	 than	 25	 L	
the	maximum	activity	of	AST	is	97.10	U/L,	while	
in	cows	with	lower	lactation	it	is	69.30	U/L.	Sahi-





increases	 by	 even	 100%	 in	 animals	 having	 ketosis.	
Contrary	 to	 findings	 in	 this	 study,	 Filar	 (1999)	
points	 to	 the	 increased	 activity	 of	 these	 enzymes	
what	he	associates	with	energy	misbalance	postpar-
tum.	The	 increase	 in	 the	activity	of	GGT	over	30	
U/L	occurs	when	the	liver	 is	damaged.	Also,	Saba	
et	al.	(1987)	established	high	levels	of	AST	and	ALT	
















	 The	 values	 of	 haematological	 and	 biochemical	
parameters,	 except	 for	 the	 activity	 of	 enzymes,	 in	
dairy	 cows,	 differed	 significantly	 in	 studied	 time	
intervals	but	they	were	within	physiological	values.	
During	a	transitional	period,	primary	role	of	certain	
hormonal	 changes	 is	 to	 enable	 parturition	 and	 the	
onset	 of	 lactation	while	 secondary	 role	 is	 to	 adapt	
metabolic	 processes	 to	 physiological	 events.	 The	
increase	 of	 the	 certain	 hormones	 level	 (corticos-
teroids)	 during	 parturition	 leads	 to	 the	 changes	 in	
haematological	 values.	 Established	 haematological	
and	 biochemical	 values	 in	 this	 paper	 do	 not	 point	
to	the	development	of	postpartum	ailments,	taking	
into	account	that	they	did	not	change	extremely,	but	
remained	within	 physiological	 limits.	 This	 hypoth-
esis	is	supported	by	insignificant	changes	in	the	level	
of	enzymes	in	this	paper,	since	in	the	opposite	case	
their	 significant	 increase	would	point	 to	metabolic	
disturbances,	particularly	in	subclinical	form.	
Promjene bijele krvne slike  
i nekih biokemijskih parametara kod 
mliječnih krava u peripartalnom  
razdoblju i ranoj laktaciji
Sažetak
	 Cilj	 ovog	 rada	bio	 je	utvrditi	 promjene	u	bro-
ju	 bijelih	 krvnih	 stanica	 i	 pojedinih	 biokemijskih	
parametara	 -	 koncentraciji	 glukoze,	 koncentraciji	
nezasićenih	masnih	kiselina	 (NEFA),	aktivnosti	en-
zima	 aspartat	 aminotransferaze	 (AST),	 alanin	 ami-
notransferaze	 (ALT)	 i	 gama	 glutamattransaminaze	
(GGT),	 kod	 17	 mliječnih	 krava	 holštajn-frizijske	
pasmine	 u	 peripartalnom	 razdoblju	 i	 ranoj	 laktaci-
ji	(15	dana	prije	partusa,	na	dan	partusa,	15.,	30.	 i	
45.	 dana	 nakon	 partusa).	Najveće	 vrijednosti	 uku-
pnog	broja	leukocita,	neutrofila,	monocita	i	bazofila	
zabilježene	 su	 na	dan	partusa,	 a	 potom	 su	 se	 sma-
njivale,	 tako	da	 su	najniže	vrijednosti	utvrđene	45.	
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dana	 laktacije.	 Broj	 limfocita	 bio	 je	 najniži	 na	 dan	
partusa,	 dok	 se	 broj	 eozinofila	 i	 bazofila	 značajno	
razlikovao	u	ispitivanim	intervalima	(P<0.05).	Kon-
centracija	 glukoze	 kretala	 se	 od	 3,07	 mmol/L	 15	
dana	prije	partusa	do	2,71	mmol/L	15.	dana	nakon	
partusa.	 Visoka	 koncentracija	 nezasićenih	 masnih	
kiselina	 (NEFA)	 u	 postpartalnom	 razdoblju	 poslje-
dica	 je	 promjena	 u	 bilanci	 energije	 i	 intenzivnijeg	
procesa	lipolize	u	masnom	tkivu	uslijed	energetskog	
disbalansa	 na	 početku	 laktacije.	Utvrđene	 aktivno-
sti	 enzima	AST,	ALT	 i	GGT	 bile	 su	 približno	 iste	
u	 ispitivanim	 vremenskim	 intervalima	 i	 kretale	 su	
se	 u	 fiziološkim	 granicama.	Rezultati	 hematoloških	




biokemijski	 parametri,	 peripartalno	 razdoblje,	 rana	
laktacija
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